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1. Introduction and proposed change
SA2 has introduced the Core Network Packet Delay Budget (CN PDB) in release 16. CN PDB represents the delay between any UPF terminating N6 (that may possibly be selected for the PDU Session) and the 5G-AN.

The CN PDB allows the RAN node to estimate the delay budget that applies to the radio interface, by subtracting the CN PDB from the PDB. As stated in TS 23.501, for GBR QoS Flows using the Delay-critical resource type, in order to obtain a more accurate delay budget PDB available for the NG-RAN, a dynamic value for the CN PDB can be used, instead of the static value for the CN PDB (which is only related to the 5QI).
The dynamic value can be configured in the RAN node, or in the SMF. In the latter case, it is signalled to the RAN during the appropriate procedures as stated in TS 23.501.
The baseline CR (including the proposed changes by the rapporteur) has introduced the CN PDB as single IE based on an extended range. However, SA2 has now also agreed [1] that “different dynamic value for CN PDB may be configured per uplink and downlink direction”.
This feature can be supported by redefining the CN Packet Delay Budget IE as consisting of two separate IEs, for uplink and downlink. This document provides this change, where we are assuming that the baseline already includes the rapporteur changes.
2. Conclusions
Based on the SA2 agrements, we propose:
Proposal 1: Introduce separate UL and DL values for the configuration of the CN Packet Delay Budget IE.
3. References
[1]

S2-2001098, “CN component of the PDB is configured per UL and DL”, Oppo et al, SA2#136AH, January 2020.

4. Annex: Text Proposal
This text proposal is based on the additional changes proposed by the rapporteur in Jan/Feb 2020.
9.3.1.18
Dynamic 5QI Descriptor

This IE indicates the QoS Characteristics for a Non-standardised or not pre-configured 5QI for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Priority Level
	M
	
	9.3.1.84
	Priority Level is specified in TS 23.501 [9].
	-
	

	Packet Delay Budget
	M
	
	9.3.1.80
	Packet Delay Budget is specified in TS 23.501 [9]. This IE is ignored if the Extended Packet Delay Budget IE is present.
	-
	

	Packet Error Rate
	M
	
	9.3.1.81
	Packet Error Rate is specified in TS 23.501 [9].
	-
	

	5QI
	O
	
	INTEGER (0..255, …)
	Indicates the dynamically assigned 5QI as specified in TS 23.501 [9].
	-
	

	Delay Critical
	C-ifGBRflow
	
	ENUMERATED (delay critical, non-delay critical, …)
	Indicates whether the GBR QoS flow is delay critical as specified in TS 23.501 [9].
	-
	

	Averaging Window
	C-ifGBRflow 
	
	9.3.1.82
	Averaging Window is specified in TS 23.501 [9].
	-
	

	Maximum Data Burst Volume
	O
	
	9.3.1.83
	Maximum Data Burst Volume is specified in TS 23.501 [9]. This IE shall be included if the Delay Critical IE is set to “delay critical” and is ignored otherwise.
	-
	

	Extended Packet Delay Budget

9.3.1.x
	O
	
	9.3.1.x2
	Packet Delay Budget is specified in TS 23.501 [9].
	YES
	ignore

	CN Packet Delay Budget
	O
	
	
9.3.1.x3
	Core Network Packet Delay Budget is specified in TS 23.501 [9].

This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore


	Condition
	Explanation

	ifGBRflow
	This IE shall be present if the GBR QoS Flow Information IE is present in the QoS Flow Level QoS Parameters IE.


Next Change
9.3.1.28
Non Dynamic 5QI Descriptor

This IE indicates the QoS Characteristics for a standardized or pre-configured 5QI for downlink and uplink.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5QI
	M
	
	INTEGER (0..255, …)
	Indicates the standardized or pre-configured 5QI as specified in TS 23.501 [9].
	-
	

	Priority Level
	O
	
	9.3.1.84
	Priority Level is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.
	-
	

	Averaging Window
	O
	
	9.3.1.82
	Averaging Window is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.
	-
	

	Maximum Data Burst Volume
	O
	
	9.3.1.83
	Maximum Data Burst Volume is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.
	-
	

	CN Packet Delay Budget
	O
	
	
9.3.1.x3
	Core Network Packet Delay Budget is specified in TS 23.501 [9].

This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore


Next Change
9.3.1.80
Packet Delay Budget
This IE indicates the Packet Delay Budget for a QoS flow.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Packet Delay Budget
	M
	
	INTEGER (0..1023, …)
	Upper bound value for the delay that a packet may experience expressed in unit of 0.5ms.

	
	
	
	
	


Next Change
9.3.1.x2
Extended Packet Delay Budget
This IE indicates the Packet Delay Budget for a QoS flow.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended Packet Delay Budget
	M
	
	INTEGER (0..65535, …)
	Upper bound value for the delay that a packet may experience expressed in unit of 0.01ms.


Next Change
9.3.1.x3
CN Packet Delay Budget

This IE indicates the CN Packet Delay Budget for a QoS flow.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CN PDB Downlink
	M
	
	Extended Packet Delay Budget

9.3.1.X2
	

	CN PDB Uplink
	M
	
	Extended Packet Delay Budget

9.3.1.X2
	


Next Change
9.4.5
Information Element Definitions

-- ASN1START

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

NGAP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-AdditionalDLForwardingUPTNLInformation,


id-AdditionalULForwardingUPTNLInformation,


id-AdditionalDLQosFlowPerTNLInformation,


id-AdditionalDLUPTNLInformationForHOList,


id-AdditionalNGU-UP-TNLInformation,

id-AdditionalRedundantDL-NGU-UP-TNLInformation,

id-AdditionalRedundantDLQosFlowPerTNLInformation,

id-AdditionalRedundantNGU-UP-TNLInformation,


id-AdditionalRedundantUL-NGU-UP-TNLInformation,

id-AdditionalUL-NGU-UP-TNLInformation,


id-Cause,


id-CNPacketDelayBudget,


id-CNTypeRestrictionsForEquivalent,


id-CNTypeRestrictionsForServing,


id-CommonNetworkInstance,

id-DataForwardingNotPossible,


id-DataForwardingResponseERABList,


id-DirectForwardingPathAvailability,


id-DL-NGU-UP-TNLInformation,


id-EndpointIPAddressAndPort,


id-ExtendedPacketDelayBudget,


id-GUAMIType,


id-LastEUTRAN-PLMNIdentity,


id-LocationReportingAdditionalInfo,


id-MaximumIntegrityProtectedDataRate-DL,


id-NetworkInstance,


id-OldAssociatedQosFlowList-ULendmarkerexpected,


id-PDUSessionAggregateMaximumBitRate,


id-PDUSessionResourceFailedToSetupListCxtFail,


id-PDUSessionResourceReleaseResponseTransfer,


id-PDUSessionType,


id-PSCellInformation,


id-QosFlowAddOrModifyRequestList,


id-QosFlowSetupRequestList,


id-QosFlowToReleaseList,


id-RedundantCommonNetworkInstance,


id-RedundantDL-NGU-TNLInformationReused,

id-RedundantDL-NGU-UP-TNLInformation,

id-RedundantDLQosFlowPerTNLInformation,


id-RedundantQosFlowIndicator,


id-RedundantUL-NGU-UP-TNLInformation,


id-SCTP-TLAs,


id-SecondaryRATUsageInformation,


id-SecurityIndication,


id-SecurityResult,


id-S-NSSAI,


id-TNLAssociationTransportLayerAddressNGRAN,


id-TSCTrafficCharacteristics,


id-UL-NGU-UP-TNLInformation,


id-UL-NGU-UP-TNLModifyList,


id-ULForwarding,


id-ULForwardingUP-TNLInformation,


maxnoofAllowedAreas,

maxnoofAllowedS-NSSAIs,


maxnoofBPLMNs,


maxnoofCellIDforWarning,


maxnoofCellinAoI,


maxnoofCellinEAI,


maxnoofCellsingNB,


maxnoofCellsinngeNB,


maxnoofCellinTAI,


maxnoofCellsinUEHistoryInfo,


maxnoofCellsUEMovingTrajectory,

maxnoofDRBs,


maxnoofEmergencyAreaID,


maxnoofEAIforRestart,


maxnoofEPLMNs,


maxnoofEPLMNsPlusOne,

maxnoofE-RABs,


maxnoofErrors,


maxnoofForbTACs,
*** skip unchanged ASN ***
CNAssistedRANTuning ::= SEQUENCE {


expectedUEBehaviour




ExpectedUEBehaviour











OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { {CNAssistedRANTuning-ExtIEs} }
OPTIONAL,


...

}

CNAssistedRANTuning-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
CNPacketDelayBudget ::= SEQUENCE {


cn-pdb-DL





ExtendedPacketDelayBudget,


cn-pdb-UL





ExtendedPacketDelayBudget,


iE-Extensions




ProtocolExtensionContainer { {CNPacketDelayBudget-ExtIEs} }



OPTIONAL,


...

}

CNPacketDelayBudget-ExtIEs NGAP-PROTOCOL-EXTENSION ::={


...

}

CNTypeRestrictionsForEquivalent ::= SEQUENCE (SIZE(1..maxnoofEPLMNs)) OF CNTypeRestrictionsForEquivalentItem

*** skip unchanged ASN ***
Dynamic5QIDescriptor ::= SEQUENCE {


priorityLevelQos


PriorityLevelQos,


packetDelayBudget


PacketDelayBudget,


packetErrorRate



PacketErrorRate,


fiveQI





FiveQI












OPTIONAL,


delayCritical



DelayCritical










OPTIONAL,

-- The above IE shall be present in case of GBR QoS flow


averagingWindow



AveragingWindow










OPTIONAL,

-- The above IE shall be present in case of GBR QoS flow


maximumDataBurstVolume

MaximumDataBurstVolume








OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {Dynamic5QIDescriptor-ExtIEs} }
OPTIONAL,


...

}

Dynamic5QIDescriptor-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


{ ID id-ExtendedPacketDelayBudget
CRITICALITY ignore
EXTENSION ExtendedPacketDelayBudget

PRESENCE optional

}|

{ ID id-CNPacketDelayBudget


CRITICALITY ignore
EXTENSION CNPacketDelayBudget

PRESENCE optional

},

...

}

*** skip unchanged ASN ***
ExpectedUEMovingTrajectoryItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

ExtendedPacketDelayBudget ::= INTEGER (1..65535, ...)

-- F

*** skip unchanged ASN ***
NonDynamic5QIDescriptor ::= SEQUENCE {


fiveQI





FiveQI,


priorityLevelQos


PriorityLevelQos









OPTIONAL,


averagingWindow



AveragingWindow










OPTIONAL,


maximumDataBurstVolume

MaximumDataBurstVolume








OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {NonDynamic5QIDescriptor-ExtIEs} }
OPTIONAL,


...

}

NonDynamic5QIDescriptor-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


{ ID id-CNPacketDelayBudget
CRITICALITY ignore
EXTENSION CNPacketDelayBudget

PRESENCE optional

},

...

}

NotAllowedTACs ::= SEQUENCE (SIZE(1..maxnoofAllowedAreas)) OF TAC

End of Text Proposal for TS 38.413

